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[0001] The present invention relates to a pump, in particular a vane cell pump or a roller cell 
pump, the vane cell pump or roller cell pump having a double-stroke contour ring and a rotor in 
which vanes or rollers are radially displaceably mounted, having at least one, possibly two, side 
plates which laterally seal the rotary cell group, having a housing and a housing cover, the rotor 
being driven by a shaft and the shaft being supported in the housing and possibly in the cover. 

[0002] The present invention relates in particular to a double-flow vane cell pump, this double- 
flow, double-stroke vane cell pump being able to shut off one pump section at higher rotational 
speeds if needed due to the separation into two pump sections, and the pumped quantity of this 
pump section being returnable into the suction line. This shut-off has the effect that the rotor 
and the stroke ring are no longer pressure-equalized in the radial direction since almost no 
pressure is built up in the shut off pump section. This results in a lateral force which acts on the 
rotor and the stroke ring. When operating pressures increase, this lateral force causes the stroke 
rings, supported on pins, to be pushed radially more strongly from their original position due to 
the deflection of the pins. Due to the shaft deflection, the rotor, supported on the shaft, is 
displaced from its original position in the opposite direction. These displacements have a 
substantial effect on the noise behavior of the pump. 

[0003] The object to avoid these problems is achieved using a pump, in particular a vane cell 
pump or a roller cell pump, the vane cell pump or roller cell pump having a double-stroke 
contour ring and a rotor in which vanes or rollers are radially displaceably mounted, including 
at least one, possibly two side plates, a housing and a housing cover, the rotor being driven by a 
shaft and the shaft being supported in the housing and possibly in the cover, and, according to 
the present invention, the stroke ring and at least one side plate being positioned toward one 
another using at least one first pin and the first pin not passing through the at least one side 
plate. Moreover, according to the present invention, the at least one side plate and the housing 
or the cover are positioned with respect to one another using a second pin, the second pin not 




passing through the at least one side plate and not having contact with the contour ring. 
According to the present invention, a second side plate and the housing or the cover are 
positioned with respect to one another using a third pin, the third pin not passing through the 
second side plate and also not having contact with the contour ring. 

[0004] In the pump according to the present invention, the first pin and the second pin and 
possibly the third pin are situated in the same through orifice, but in different components. 

[0005] A pump is also preferred in which the first pin and the second pin and possibly the third 
pin each protrude into the side plate up to half of the respective side plate thickness. Moreover, 
a pump is preferred in which the first pin and the second pin and possibly the third pin are 
situated in what is known as a "precision drill hole," i.e., they represent what is known as a 
"precision pin connection" in a round hole. 

[0006] An additional pump according to the present invention is characterized in that a fourth 
and a fifth pin are situated in what is known as an "elongated drill hole," there being elongated 
holes in the side plates and round holes in the cover or possibly in the housing and the stroke 
ring, and the fourth pin being designed and positioned in principle identical to the first pin and 
the fifth pin being designed and positioned in principle identical to the second pin. 

[0007] Also preferred is a pump in which the drill holes are smooth throughout (i.e., they do 
not have any shoulders), so that the pins are only subjected to shearing stress and not to 
bending stress. 

[0008] Moreover, a pump is preferred in which the two pins in the cover (the second pin and 
the fifth pin) and the third pin in the housing have the same length and the same diameter. Also 
preferred is a pump in which the two pins (the first pin and the fourth pin) in the stroke ring 
have the same length and the same diameter. 

[0009] A further pump according to the present invention is characterized in that the second 
pin, the third pin, and the fifth pin have a diameter which is different from that of the first pin 
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and the fourth pin and the orifices in the side plates thus have a stepped design. Moreover, a 
pump is preferred in which the housing has a pot shape. Also preferred is a pump in which the 
rotary cell group is fixed on the cover. A pump according to the present invention is 
characterized in that the shaft is additionally supported in the cover. 

[0010] The present invention is explained in greater detail in the following on the basis of the 
figures. 

[001 1] Figure 1 shows a representation of a vane cell rotary cell group under lateral force; 

[0012] Figure 2 shows a cross section through a vane cell pump having the pins according 
to the present invention; 

[0013] Figure 3 shows the behavior of the pins according to the present invention under 
lateral force, and 

[0014] Figure 4 shows a Gerotor pump where the pins according to the present invention 
are used. 

[0015] Figure 1 shows a rotary cell group of a vane cell pump having only one pressurized area 
under lateral force. 

[0016] A rotor 3, which contains radially movable varies 5 and which is rotatably driven via a 
shaft 7, is illustrated within a contour ring 1. Vane cells, which expand or contract during 
rotation, are formed between vanes 5, contour ring 1, and rotor 3. Vane cell 9, a pressure- 
transmitting cell for example, which, viewed in rotational direction 17, contracts due to "fall" 
18, thereby pumping pressurized fluid. The pressure area of the vane cell pump is additionally 
illustrated in this position by pressure areas 9.1 and 9.2. It thus includes three cells in this 
position. Lower kidney- shaped pressure area 1 1 of the vane cell pump should be switched to 
unpressurized rotation, so that no pressure is generated here. In addition, the two suction areas 
13 and 15 of the vane cell pump are illustrated. The pressure build-up in upper pressure area 9 



results in a reaction force 19 on contour ring 1 tending to displace contour ring 1 upward, while 
a pressure force component 21 on rotor 3 tends to displace the rotor downward, which may thus 
result in impermissibly great deflection of shaft 7 if it does not have an appropriately high 
rigidity. Contour ring 1 and side plates (not shown here) contain through orifices 23 and 25 via 
which they are connected to one another and to a housing (not shown here) in which shaft 7 is 
also supported by pins, so that the circle of forces is closed here. 

[0017] Figure 2 shows a cross section through a vane cell pump. In a housing 27, shaft 7 is 
supported via a bearing 29 and is sealed by a seal 37. The housing is closed using a housing 
cover 31 in which shaft 7 is supported in a second bearing 33. Contour ring 1, rotor 3 including 
vanes (not shown), and side plates 39 and 41 form the rotary cell group. Rotor 3 is additionally 
axially secured on the shaft by a safety ring 35. Stroke ring 1 is connected to side plates 39 and 
41, on the top via a first pin 43.1 and on the bottom via a fourth pin 32.4. Moreover, side plate 
39 is connected to housing 27 via a short third pin 43.3. Side plate 41 is connected to housing 
cover 31 via a short second pin 43.2 and a short fifth pin 43.5. If a lateral force according to 
Figure 1 is applied in such a way that, due to the pressure in the upper pressure area, contour 
ring 1 tends to shift upward and rotor 3 tends to shift downward, pin 43.1 is only subjected to 
shearing stress with respect to side plates 39 and 41 in the pin design illustrated here. If a one- 
piece through pin were provided instead of a tripartite pin arrangement of pins 43.1, 43.2, and 
43.3, then this pin would bend under the respective forces and would generate an additional 
displacement of ring 1 with respect to rotor 3 due to this deflection. Due to the fact that the 
deflection is avoided by using the tripartite pin arrangement and that the pins are only subjected 
to shearing stress, the displacement between contour ring 1 and rotor 3 is definitively smaller 
and is practically only implemented by the clearance defined by the pin drill holes and the pins. 
The smaller displacement between stroke ring 1 and rotor 3 results in a definitively lower noise 
developing in the pump in a single-flow pump operation. 

[0018] The displacement of the tripartite precision pin system due to the clearances is 
illustrated in Figures 3.1 and 3.2, Figure 3.2 representing a variant using stepped pins according 
to Claim 1 L It can be seen that contour ring 1 is displaced upward with respect to middle pin 
43.1 and rests on pin 43.1 on the bottom. The clearance of the precision drill hole connection is 
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represented by upper gap 45. Pin 43. 1 in turn rests on side plates 39 and 41 on the top in such a 
way that a lower gap 46 and 47 is formed here. Side plate 39 in turn rests on the bottom of pin 
43.3 whose top in turn rests on housing 27, thus forming a lower gap 48. The same effect 
occurs on second side plate 41, pin 43.2, and housing cover 31, resulting in the formation of a 
lower gap 49. The addition of gaps 45, 46, and 48 and 45, 47, and 49 results in the overall 
displacement of the stroke ring with respect to the housing or the housing cover in which the 
shaft is supported. The sum of the gap displacements of the components specified here is in any 
case smaller than a respective deflection of a single pin. 

[0019] The idea according to the present invention of a multipart bolt bearing may also be used 
for other applications to convert the problem of a shaft deflection or pin deflection into a 
shearing stress situation which makes smaller dimensional deviations possible. An internal 
geared wheel pump of the Orbit pump type is illustrated in Figure 4 as an example. A gear 
wheel 51 is situated in an internally geared gear ring 50 which, at the same time, represents the 
outside contour of the pump component. An eccentric 52 is rotatably situated within gear wheel 
51; the eccentric may rotate with respect to gear wheel 51 in a friction bearing and, during this 
rotary motion, pushes gear wheel 51 successively into the gashes of outside gear wheel 50. 
Eccentric 52 is situated on an eccentric shaft 53. The pump chambers, which perform the actual 
compression work and thereby build up pressure, are indicated with hatched areas 54. Similar 
to the above-described vane cell pump, these pressure areas generate a reaction force acting on 
outside gear ring 50 and on gear wheel 51 and tend to distance the two components in the 
pressure area from one another. Outside gear ring 50 may be positioned in a pump housing in a 
relatively stable and immovable manner. More critical is the effect of these pressure areas via 
gear wheel 51 and eccentric 52 on shaft 53 which drives the eccentric and which is subjected to 
bending stress due to the pressure forces. With an appropriate design according to the above- 
described multipart bolt principle, the bending stress situation may be converted into a shearing 
stress situation in this type of pump system also; the drive of the inside wheel would then be 
transferred via appropriate couplings. Figure 4.2 in the lower part of Figure 4 shows the same 
pump system having a different eccentric position which results in the pressure area shifting 
further as it rotates. This represents the case of stress by a rotating pressure area, while in the 
vane cell pump the pressure areas were stationary and dependent on the design and the position 
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of the stroke ring. 

[0020] In known pumps, the torque in the stroke ring and the lateral force generated by the 
operating pressure are absorbed by a single pin, known as a "precision pin," which is supported 
in the housing and the cover, and by what is known as an "elongated hole pin" which is only 
supported in the cover. Most of the lateral force acts only on the precision pin due to the 
appropriate arrangement of the pins. Only a minor portion of the lateral force acts on the 
elongated hole pin. The torque is absorbed by both pins, one half each. 

[0021] In pump operating states where a lateral force is present, the precision pin is subjected 
to a high bending stress due to the force introduced via the stroke ring and is not able to hold 
the stroke ring in its position. The stroke ring is radially pressed off-center relative to the rotor. 
This results in the noise behavior of the pump being adversely affected. The lever arms of the 
bending stress appear due to the stepped drill holes in the stroke ring and due to the clearances 
necessary because of assembly reasons between the pin drill holes of the side plate or side 
plates and the pins. 

[0022] The stroke ring displacement may be kept very small and the noise, with one pump half 
shut off and the other pump half under operating pressure, may be substantially improved on 
using a pin concept according to the present invention in which the pins are not subjected to 
bending stress, but to shearing stress. For this purpose it is necessary to substitute the 
"precision hole pin" with three shorter pins (43.1, 43.2, 43.3) and the elongated hole pin with 
two shorter pins (43.4, 43.5). The drill holes in stroke ring 1 should not be implemented in a 
stepped manner, but must be smooth throughout. An additional displacement of stroke ring 1 
and side plates 39, 41 only occurs due to the clearances between the drill holes and the pins. 
The sum of the individual clearances is much smaller than the displacement of the stroke ring 
during a deflection of one "precision hole pin." Due to the support of the "precision hole pin" 
in cover 31 and housing 27, the "precision hole pin" is subjected to a double-shear stress. 

[0023] The individual precision pins are situated in the pump as follows: one precision pin 43.3 
is fixed in pump housing 27 in a drill hole (round hole) and positions side plate 39 in the rotary 



6 



cell group space of the pump housing. This precision pin 43.3 protrudes halfway into the round 
hole in side plate 39. A further precision pin 43.1 also inserted in a round hole through stroke 
ring 1 protrudes halfway each into side plate 39 and side plate 41 in a round hole connection. A 
further precision pin 43.2 protrudes halfway into side plate 41 and is fixed in cover 31 in a 
round hole. The two "elongated hole pins" (43.4, 43.5) are situated in the pump as follows: one 
"elongated hole pin" 43.5 is fixed in a round hole in cover 31 and protrudes halfway into the 
elongated hole in side plate 41. A further "elongated hole pin" 43.4 is inserted in a round hole 
through stroke ring 1 and protrudes halfway into the elongated hole in side plate 41 and 
halfway into the elongated hole in side plate 39. 

[0024] The different distances of the round holes in cover 3 1 and stroke ring 1 , due to 
manufacturing tolerances, is compensated by the elongated holes in the side plates,, and cover 
31 and stroke ring 1 may be assembled without getting jammed. 

[0025] In order to avoid problems in the assembly of the pins, the two pins 43.2 and 43.5, 
supported in cover 31, and pin 43.3, inserted into housing 27, should be designed in such a way 
that they have the same diameter and the same length. The two pins 43. 1 and 43.4, inserted into 
the stroke ring, should also have the same diameter and the same length. Moreover, in order to 
prevent wrong assembly of these different types of pins, the drill holes of second side plate 41 
and first side plate 39 according to Figure 3.2 may have a stepped design approximately in the 
side plate center and their diameters may have a different size corresponding to the different 
pin diameters. Since, when the pins are appropriately positioned, "elongated hole pins" 43.4, 
43.5 have only to absorb the torque, resulting in the occurrence of only negligible forces, there 
is no need to differentiate between the pins. 

[0026] The patent claims filed with the application are formulation proposals without prejudice 
to the achievement of broader patent protection. The applicant reserves the right to claim 
additional feature combinations previously only disclosed in the description and/or drawing. 

[0027] The back-references used in the subclaims indicate further refinements of the object of 
the main claim by the features of the particular subclaim. They are not to be understood as a 



waiver of obtaining an independent patent for the combination of features of the back- 
referenced subclaims. 

[0028] Because the objects of the subclaims may form separate independent inventions with 
respect to the related art on the priority date, the applicant reserves the right to make them the 
objects of independent claims or division clarifications. They may furthermore also contain 
independent inventions having a design that is independent of the objects of the aforementioned 
subclaims. 

[0029] The exemplary embodiments are not to be understood as limitations of the present 
invention. Rather, numerous modifications and variants are possible within the present 
disclosure, in particular variants, elements, and combinations and/or materials that are obvious 
to those skilled in the art regarding the achievement of the object of the present invention, for 
example, by combination or modification of individual features or elements or method steps 
described in the general description and embodiments as well as in the claims and contained in 
the drawing, resulting in a new object or new method steps or method step sequences via 
combinable features, including those concerning manufacturing, testing, and work methods. 
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